The Conductivity Confined Temperature Dependence of Water-Free Electrorheological Fluids
The shear stresses and the current densities of four sorts of water-free ER fluids, two oxidized polyacrylonitriles-based and two aluminosilicates-based, were investigated at elevated and reduced temperatures in order to elucidate the operating mechanism. The complicated relationships among the mechanical properties, the current density, and temperature were especially addressed. The Wagner model was introduced to interpret our observations, instead of the commonly used conductivity model. It is found that the conductivity of the dispersed particles determines the temperature dependence of the shear stress and the current density of an ER fluid. Our findings have direct implication for the design of industrially required ER fluids and would be significant for ER applications.